DR RS R GOR 2 IS
IS > RD Y L T=) DMz g

Proceedings of International Marimo Symposium,
60th anniversary of special natural monument designation

“Redefine the Worth of Marimo”

2012%°9H8H  BI#GHT AR 7 22— TA O
September 8, 2012, Lake Akan Ainu Theater "Ikoro"

20124F9H9H Sl Iz Rl
September 9, 2012, Auditorium of Kushiro City Museum

<V ERIR SR 60 ARl R B I TR AL - DIl - DI A 2R S
Executive Committee for 60th anniversary of Marimo's special natural monument designation,
Kushiro City and Kushiro City Board of Education



N UERRIRASCRYIEEORFELRBRREE EREY VIRV DL [WUEDMEZRVET |

BX  Contents

JE \%H}ﬁé@ ...................................................................................................................................................................... 2
'I . E%El%g;ﬁ Keynote lecture ...................................................................................................................... 4
TESZAREPIE & < U T Of4 - HEANOHR, W i 5

“Expectation for conservation and restoration of Lake Akan and

Marimo in the Akan National Park” Tsunao Watanabe

2. YURIDL-IUEDMEZEWVET

Sympos|um_Redef|ne the Worth Of Marlmo ............................................................................ 16
OFfigsEHsh s R o< Y €5 ZURF ¥y s R—FH—
“Global decline of Marimo populations” Christian Bodeker
QIR ~ V) T2 ET 2 WDl FLZ A FNY Y
“The twin lakes, Myvatn and Akan-ko as lake ball habitats” Arni Einarsson
QUERIk= U £ 2 A T I FE] D BREE R X H

“Environmental characteristics of Lake Akan producing Marimo balls” Isamu Wakana
3. MR#BEE-HHROYUE, AEHOTUE
Lecture meetlng—l\/\arlmo |n the World ...................................................................................... 31

D<=V EIZE D ERKIDD—Z DRGEHIIE L A JYRF¥ v - R—FHh—

“Where did Marimo come from? Its phylogeography and evolution”  Christian Bodeker

@Fzs—v7 brilicBiF <Y DAL —2DMlE & B Th= ATV
“Marimo in Lake Myvatn: past and present” Arni Einarsson

4. FUEHRIR-YUEZSTS - VUEREDOERLIRE
Special traveling exhibition—Conservation of Marimo: its past and present - 36
5 ) %0)1&@%# Other related programs .......................................................................................... 38
FEARY N TEgELE, B2

<VUE -y rFaviifE



N U ERRIRASCRYIEEOBRFELRBRREE

60th anniversary of special natural monument designation



EREYVIRYD L [WUEDMEZRVET |

YURYY LEEBRN

MRFE D<=V £ ZKIEL0 (1921) fFICRAGEY., BR27 (1952) FicE Rl KRG
ICHRE S, ARE, FERIRAR Y H» 660AEZTZ %,

~ U D@ LR L TERIC oW TE, ERT, BHEEATH 28T E L MHIBTHREEES.
7% b NIRRT RY T o~V £, RERXENFL L LT, HBEROB IO L,
U B IEEEOREEZ I AR O ORFEAICH D LA TS ZATH D, Fk24 (2012) 4
ik, Thhr 60~ EORELIEHOH b oM L2 T= U SREEEEE, 0N XL
ERETETICE STV 5,

T L7z, RN RERED & RO < U € 0Bk & Afifl s & CIRkm 72 3
WKOWTERELL, vV ENOHBOFEEIRER S & &b, REICHIT 72 EBR % etk
THZlickoT, vV EREREOE KL - BHALIRERTHOI SR 2 HBICET 5L, A+
ERAIRARGRYIEECOR TRy v Ry Y L2 BT %,

BE B 24 (2012) 4F9H8H (4) 13 :00~15: 30
B 5 WMEH A2 79— T4an,
BE & <) TRIIRAGTQYIEE0RFILQEEETRES, JIEkl, JIRTHERZES

W& 1B BREAIIS A ABREHEGHT. INEEARMWE RV ARME HE . EEIIS R AR
BfE, eSS IRERERE L, ImERE PR AETR., AhrYFEe7 -
=y Ry $HA v HHE, AGEEE RSBSOS, d0EEET E R S, JlEEET
itk FeoeRtELgEE SR, s H BRSSO R, B H R SeE g, AR #T
g, HEEGEHIIE R, Rr@E g <R, NHKIIEBGA R, HBCH
FIORR, STV BCXRR, HTBHIEE S M, uhbdll#gs2tt, TVhil#E, FML L A

Backing : Kushiro Nature Conservation Office of Environment Ministry, Hokkaido Konsen
Western Regional Management Station of Forestry Agency, Kushiro General
Subprefectural Bureau of Hokkaido Government, Kushiro District Office of Hokkaido
Government Board of Education, Scandinavia-Japan Sasakawa Foundation, Kushiro
Branch of Hokkaido Electric Power, Kushiro Branch of Hokkaido Shimbun Press,
Kushiroshimbunsha, Kushiro Branch of Yomiuri Shimbun, Hokkaido Kushiro
Bureau of Asahi Shimbun, Kushiro Branch of Mainichi Newspapers, Kushiro Branch
Office of Nihon Keizai Shimbun, Kushiro Bureau of Kyodo News, Kushiro Branch
of Jiji Press, Kushiro Station of Japan Broadcasting, Kushiro Station of Hokkaido
Broadcasting, Kushiro Station of Sapporo Television Broadcasting, Kushiro Branch
Office of Hokkaido Television Broadcasting, Kushiro Branch Office of Hokkaido
Cultural Broadcasting, Kushiro Station of Television Hokkaido Broadcasting, FM
Kushiro

Proceedings of International Marimo Symposium, 1
“Redefine the Worth of Marimo”



N U ERRIRASCRYIEEOBRFELRBRREE

EEEE

HiF8EER  Keynote lecturer

T B (orem~-oms) Tsunao Watanabe

Retired chief of Nature Conservation Bureau, Ministry of
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Professor of Graduate School of Environmental Earth
Science, Hokkaido University
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Christian Bodeker was born on the 27th of August 1976 in
Miinster, Germany. In 1997, Christian started studying biology
at the University of Gottingen, Germany. In 1999, he switched
to the University of Rostock, Germany, to specialise in marine
biology as a major. His Master’s thesis was carried out in New
Zealand and investigated the red algal genus Bangia. Christian
started his PhD in 2004 at the National Herbarium of the
Netherlands in Leiden on the phylogenetics and systematics of
the green algal order Cladophorales. Since 2011, Christian is a
postdoctoral fellow at the Victoria University of Wellington in
New Zealand, continuing his work on the Cladophorales.
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Arni Einarsson is the director of Lake Myvatn Research
Station and a professor at the University of Iceland. He has
spent his lifetime studying the various aspects of the lake
ecosystem, including the rich bird life, fish, aquatic insects, algae,
sediments and archaeology. Now his main research focus is on
the changes that have occurred in and around Lake Myvatn
over the last 200 years, including the rise and subsequent
decline of the Marimo population.
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Chief curator of Marimo Laboratory, Kushiro City Board of
Education
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“Expectation for conservation and restoration of
Lake Akan and Marimo in the Akan National Park”™
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Tsunao Watanabe
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Global decline of Marimo populations
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The freshwater macroalga Aegagropila linnaei can occur attached or unattached,
but is best known for its free-floating spherical growth form (called “lake balls,”
“Cladophora balls,” or “Marimo”). In most countires, it is regarded as a rare species.
The worldwide distribution of this species was reconstructed and information on
the pristine and current trophic state of the habitats were compared. The preferred
habitat is inferred to be oligomesotrophic lakes with moderate to high calcium levels.
In more than 50% of the known locations, Aegagropila linnaei has not been found in
the last 30 years, and this decline is correlated with changes to eutrophic conditions
in those lakes. The unattached growth forms show a stronger decline than attached
populations as a result of the habitat types in which they can occur. The species must

be regarded as globally endangered, despite local abundance in several locations.
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Conservation will only be successful if the habitats are protected, which means
stopping ongoing eutrophication of aquatic habitats. We can only hope that the
popularity of lake balls can contribute to the conservation of this species and raise
awareness of threatened freshwater algae.
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The twin lakes, Myvatn and Akan-ko as lake ball habitats
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Lake Akan and Lake Myvatn are the two lakes in the world known to harbor
communities of large Marimo balls. Why does this occur in two different lakes
at opposite ends of the globe? Marimo, as a species, grows in many lakes in the
northern hemisphere. It grows into a ball form in several of them, but as far as we
know, only lakes Myvatn and Akan have those large balls.

One factor may be that both lakes have a volcanic origin and geothermal activity
on their shores. But many lakes around the world are volcanic and do not have
Marimo. And many lakes with Marimo are not volcanic. This means that other factors
are important, such as:

1. Light environment

2. Waves and currents

3. Sediment

4. Competition with other plants

5. Means of regeneration
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It seems that shading by blooms of planktonic algae or cyanobacteria is bad for
the Marimo and moderate wave- and wind-induced currents help the Marimo colony
to stay healthy. Sediment has been moving into the Marimo colonies of Lake Myvatn

and destroying them. The colonies will disappear in a few years time if this continues.
J
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Environmental characteristics of Lake Akan
producing Marimo balls
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Aegagropila linnaei has a wide distribution in the Northern Hemisphere but is
generally regarded as a rare species. It is apparently absent from large but seemingly
suitable areas, implying a limited dispersal potential. The main means of reproduction
of Aegagropila linnaei is fragmentation and akinetes (resting stages) are not formed,
supporting the assumption of limited dispersal capacity.

Aegagropila linnaei was recorded from 311 locations in freshwater and brackish
environments. The majority of locations were located in central and northern Europe
in previously glaciated areas. Desiccation experiments showed that Aegagropila
linnaei is very susceptible to desiccation, confirming the limitations for long-distance
vector-based dispersal. Only six different ribotypes were identified based on ITS DNA
sequences of 56 samples, with five of these ribotypes showing a restricted distribution.
Aegagropila linnaei represents a single species with little genetic variation (0.1-0.5%).

The origin of Aegagropila linnaei is inferred to be in Asia. Several areas in
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Europe could be identified as potential refugia during the last ice age, and glacial
ice lakes are likely to have played an important role both as refugia and migration
pathways. It is assumed that the species was more widespread before the Late
Pleistocene. Recent collections from Siberia and Central Asia confirmed one single
widespread genotype and the survival in a limited number of glacial refugia.
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Marimo in Lake Myvatn: past and present
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Arni Einarsson

~UE (FHIATBES -Vt x) FACERRICIA S AT 2 KA O R REE O
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The Marimo, Aegagropila linnaei, is a freshwater filamentous alga widely
distributed in the northern hemisphere. In Lake Myvatn, Iceland, the area covered by
lake balls, has for an unknown reason been reduced to less than 2% of that observed
in 1979. The mat of free-floating algae, another growth form of the species, has also
been much reduced.

The lecture will give an overview of the lake ball situation in Lake Myvatn and
then a study will be presented that used sediment cores from the lake to reconstruct
the history of Marimo and some environmental variables in the lake over the last 150
years.

It turned out that Marimo had no relationship with sediment structure, oxygen

tension, temperature or grazing by ducks. Rather it seemed to be associated with
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wind conditions and underwater light.

It appears that in the period 1975-2005 a combination of wind and cyanobacterial
blooms may have driven the variation in the species. The growth of the algae
was restricted to multiyear periods when there was moderate wind activity
and Cyanobacteria blooms were minimal. Wind driven currents, water depth,
cyanobacterial blooms and the ability of Marimo to withstand low light conditions
and store nutrients seem to be important determinants of the distribution and growth
of the algae.
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4. U EHRIR Special traveling exhibition
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“Conservation of Marimo: its past and present”

BEEDBENEBME  Purpose and outline of the program
MRPBUCFICN L T~ ) eREREOEREHZX2 2 L2 AN E LT, <V ERFEDMEN
LHEDOHLD fAZ AN T RIS EIR Z B L 72, BAR TR, PO~ ) EDERERR T
pribic, ThETINESNZ~Y BICHET 2HOERCEE, Bk, FITEHIRR Ok
TRENARRY — REELRLEHN L, £/, TART VR =77 brillo< ) E04
Rofl, =77t viflo BRCREES), Ao~ ERVE2RAS—THNTEI Lick-
T, < U BRI B EBRN R B L OB E IR A T,

The special traveling exhibition which introduces the history and the actual status of
conservation of the Marimo in Lake Akan was held at several sites in Kushiro City for citi-
zens and tourists. In the exhibition, living Marimo balls of Lake Akan were displayed to-
gether with associated literatures, scientific papers, photographs, sightseeing posters, picture
postcards, etc. The living Marimo balls being provided from Lake Myvatn, Iceland, were also
exhibited in conjunction with posters explaining about nature and conservation of this lake,
making an appeal for importance of mutual understanding and international cooperation to-

ward Marimo conservation.

WEIEHARS &35FF  Time frame and venues
1) “VFH24AFTHI9H~8H5H  $llE& i sz A
July 19 - August 5, 2012, Kushiro City Museum
2) VHRAFESHTH~IH2H 7 A B x 5§24
August 7 - September 2, 2012, Kushiro Airport
3) VFH24FIHI8H~10A14H FIFEHELa S 2 =Y T Lk v & —
September 18 - October 14, 2012, Lake Akan Eco-museum Center
4) FE24F10H16H~11H4H  BIZERT A RAR
October 16 - November 4, 2012, Akan-cho Community Center
5) FH244FE11H6H~25H  $lEET & & b Wer A
November 6 - 25, 2012, Kushiro Children’s Museum, Kodomo Yugakukan
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5. ZDhDEZR Other related programs
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September 8, 2012,
Lake Akan Ainu Theater "lkoro"

20124F9H9H Sy 2 I AR
September 9, 2012,
Auditorium of Kushiro City Museum
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